UNCLASSIFIED 

AD . 401  500  _ 

DEFENSE  DOCUMENTATION  CENTER 

FOR 

SCIENTIFIC  AND  TECHNICAL  INFORMATION 

CAMERON  STATION.  ALEXANDRIA.  VIRGINIA 


UNCLASSIFIED 


NOTICE:  When  government  or  other  drawings,  speci¬ 
fications  or  other  data  are  used  for  any  purpose 
other  than  In  connection  with  a  definitely  related 
govenment  procurement  operation,  the  U.  S. 
Government  thereby  incurs  no  responsibility,  nor  any 
obligation  whatsoever;  and  the  fact  that  the  Govern¬ 
ment  may  have  formulated,  furnished,  or  in  any  way 
supplied  the  said  drawings,  specifications,  or  other 
data  Is  not  to  be  regarded  by  implication  or  other¬ 
wise  as  in  any  manner  licensing  the  holder  or  any 
other  person  or  corporation,  or  conveying  any  rights 
or  permission  to  manufacture,  use  or  sell  any 
patented  invention  that  may  in  any  way  be  related 
thereto. 


401 £68 


m 


if 


s/033/62/039/005/008/on 

E032/E514 


X 


Paal,  G. 

On  the  relativistic 


theory  of  the  metagalaxy 


STEP 

few  AUTHOR : 

1  CUriTLE: 

3  j>PERIODICA]fi^Astronoraicheskiy  zhurnal,  v.39^  5  ^1962^/911-914^ 

'--UItexT:  It  is  noted  that  if  existing  preliminary  observa- 

X^tional  data  on  distant  galaxies  are  confirmed  by  further  measure- 
aments,  and  presently  accepted  cosmogony  remains  essentially 
'  unaltered,  all  the  existing  cosmological  models  will  turn  out 
■53C  to  be  incorrect*  In  the  present  paper  a  study  is  reported  of 
r ‘umam  possible  types  of  behaviour  of  the  metagalaxy  which  will  be 
admissible  in  the  event  of  this  actually  occurring.  An 
analysis  is  carried  out  within  the  framework  of  the  general 
theory  of  relativity.  The  discussion  is  based  on  the  results 
obtained  by  A.  L.  Zel’manov  (Tr.VI  soveshchaniya  po  voprosam* 
kosmogonii  TProceedings  of  the  6th  Conference  on 
Izd-vo  AN  SSSR,  Moscow,  1959)  and  conditions  are 
which  are  necessary  for  Zel’manov^  solutions  to 
SSSR,  135*  No. 6,  i960).  It  is  assumed  that  the 
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which  is  accessible  to  observation  may  be  regarded  as 
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a  single  elementary  hydrodynamic  particle,  since  according  to 
present  information  it  may  be  considered  that  its  velocity  field  . 
is  relatively  isotropic  and  uniform.  It  is  shown  that  the 
lower  limit  for  the  angular  velocity  of  absolute  rotation  of  the 
metagalaxy  is  given  by  __  rT 

(10) 

where  ^  is  the  ratio  of  the  minimum  value  (during  the  preceding 
2  x  10  years)  of  the  average  diameter  of  galaxies  and  the 
present  average  distance  between  the  galaxies,  x  is  Einstein’s 
gravitational  constant  (87? y/c^) ,  c  is  the  fundamental  velocity 
and  po  is  the  density  of  matter  for  a  unit  scale  factor  R.  In 
fact,  the  rotation  of  the  metagalaxy  is  an  inescapable  conclusion 
of  this  analysis.  Finally,  if  the  anisotropy  in  the  deformation 
of  the  corresponding  space  is  neglected,  then  it  turns  out  that 
a  singular  state  in  the  presence  of  rotation  is  impossible. 
Possible  regular  minima  in  the  scale  factor  R  of  the  universe 
surrounding  us  are  then  briefly  explored. 
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